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According to the carbon balance during the toluene catalytic combustion, if 1000 ppm toluene was completely conversed into CO2, the yields of CO2 might be 7000 ppm in ideal situation. And during the reaction period, the concentration of CO2 production would always be 7 times the concentration of toluene degradation. In this case, it is shown in Figure. S1 that the concentration of CO2 was 7436 ppm at 160 °C, which was approximately 7 times of the concentration of toluene. And the CO2 selectivity in Figure. S2 during toluene combustion was 99-100%. It is indicated that the only products of toluene combustion in our case were CO2 and H2O and no CO was detected during the combustion. It has been recognized that catalytic combustion of toluene in the presence of excess oxygen is first-order and zero-order kinetics with respect to toluene concentration (c) and oxygen concentration, respectively [1] . Therefore, the equation is as follows:
where r, k, A, and Ea stand for the reaction rate [mol/(g s)], rate constant (s −1 ), pre-exponential factor (s −1 ), and apparent activation energy (kJ/mol), respectively. The k values could be calculated by the reaction rates and reactant conversions. For the activity of the catalyst is only slightly improved with the Pt loading from 1% to 2%, the mean size of Pt particle of 0.1%, 1%, and 2% Pt/ZF-D is 4.76nm, 5.76nm, and 6.85nm with Pt dispersion of 23.5%, 19.5%, and 16.4% respectively (Figure. S1). The larger the Pt particles, the lower the Pt dispersion of the catalyst has. This might be consistent with the fact that as the Pt loading increases, the increase in catalyst activity is less obvious (Figure. 
Where D is the diffusion coefficient of toluene on the prepared catalysts, r0 is the radius of catalysts, in our research, r0 of Pt/ZF-D and Pt/ZF is 750nm, and r0 of Pt/ZSM-5-D and Pt/ZSM-5 is 200 nm.
